Central nucleus of the amygdala is involved in induction of yawning response in rats.
Yawning behavior is characterized by mouth opening accompanied by deep inspiration, as well as arousal response, and is often observed not only in states of boredom or drowsiness, but also in stressful emotional situations in humans and animals. These phenomena suggest that yawning response may be an emotional behavior, possibly through activation of the central nucleus of amygdala (CeA), which is a critical region for emotional responses. However, the involvement of the CeA in triggering yawning remains unknown. Here, we investigated whether neuronal activation of the CeA by microinjection of L-glutamate into the CeA is able to induce stereotyped yawning responses in anesthetized, spontaneously breathing rats. In addition, we assessed the effects of the CeA stimulation on the activation of oxytocin (OT) and CRF (corticotropin-releasing factor) neurons in the paraventricular nucleus of the hypothalamus (PVN), which is responsible for induction of yawning, using c-Fos immunohistochemistry. Microinjection of L-glutamate into the CeA causes an initial depressor response in the blood pressure and an arousal shift on the electrocorticogram followed by a single inspiration, which is the same as the typical pattern of the stereotyped yawning response induced by the PVN stimulation. In addition, the CeA stimulation activated the neuronal activities of both OT and CRF neurons in the PVN, as well as yawning responses. These results indicate that activation of the CeA is involved in the induction of yawning response, suggesting that yawning is an emotional behavior.